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Ommim ¥3 caMBIX PaHHEX MEXAHH3MOB 3]1anTa-
LMY SBJISETCA PEAKIMS AETHINPOBAHNS, HE0OXO/H-
Mas g ysknmonuposaris mikina Kpe6ca, cuaTesa
CTEpPOHOB H XHPHBIX KHCIOT, B mpoueccax Merabo-
omMa wiH GuorpancdopManuM KCeHOOHOTHKOB,
BKJIHOYAOIIMX JIEKAPCTREHHLIE TIPENaparsl, GeIToBbIE
H TPOMEINNEHHEE ANk, Peaknua aleTHIMpoBaHHS
ocymecTeisercs (epmentom N-amerunrpancdepa-
30if ¥ Koepmentom A. B opraHnsMe uenoBeka
HHTEHCHBHOCTh alCTHIMPOBAHUA HAXOAMTCH TION
KOHTpONeM [-aipeHOpenenTOpOR, NAHTOTEHOBOH
KHICIIOTEI, MHPHAOKCHHA, THAMWHA H JIMIIOEBOH KHAC-
TOTHl M 33BHCHT OT (PyHKIHMOHAILHOTO COCTOSHHA
BHYTPEHHHMX OPTaHOB M [€YCHH, B KOTOPHIX CONEp-
xuTcs N-anermntpancdepasa. Beero Beieneno 2
modepmenra: N-aneranrpaachepasa 1 (NAT1) u N-
anerunTpancepaza 2 (NAT2). NAT2 — 6enoxk,
cocroamuit u3 290 aMHHOKHMCIOTHRIX OCTATKOB, C
MoneKynapHo# maccoii 33 x/la u noxamuzyronmiics B
[OUTOIIa3Me KiIeTok. I'eH ero HaxoauTea B 8§ xpoMoco-
Me, moxyce 8p23.1-p21.3.

O6a uzodepMenTa reHeTHYECKH NONEMOPhHEL,
TO €CTh HMEIOT Heckonsko awrenei. IIpucyrcreue
TOTO MM HHOTO AJUIENs B TEHOTHIIC BIMAET Ha CKO-
pocTe MeTabonu3Ma IJIeKapCTBEHHBIX CPEACTE H
MO3KeT ObITh IPHIMHOM PasIMIHEIX HexXenareIbHEIX
atdexros. [Toaromy, annensusii cocras renos NAT
HEODXOAMMO YYHTHIBATE NPH IMPOBECHAH JIOK/ITHHA-
YECKHX HCOEITAHHH HOBRIX I[IpEIaparoR Ha XHWBOT-
HBIX-MOZAECIIAX.

VY uenoBexa OCHOBHBIM (PEpPMEHTOM AlIETHIIHPO-
BAHUA PAJIA ICKAPCTREHHKIX IIPENIAPATOR B YaCTHOCTH
H30HHA3HJA U CYIh(pannIaMuioB, seiserca NAT2, a
NAT1 aneTunapyer apunamusts. K nekapcrsam, ooa-
BEpraionuMcs aneruaupopanuio NAT2 orHOCATCSA
CEPAEIHO-COCYAHNCTHIE CPEACTRA ([IPOKAMHAMI, THI-
pajasuH), cyIh(aHmIaMuITE (CYNb(acanasu, Cyib-
dameToxcoson, cymbammasus, CymsdaneTammm),
HHTHGHTOpPBI CTepoHaoreHes3a (AMMHOITTYTETHMHR),
HpoTHBOTYOEpKYJIE3HEIE IIpenaparsl (H30HHWA3H,
TIACK), GeHsomnasenuunl (HMTpasenaM), a TaKKe
xodens, ITABK u gpyrae [1].

lenernaeckuit momuMopdH3M OAHO M3 BaKHBIX
ceoiicrs NAT2, omucan B 1960 1. Evans u umM e BEIzie-
JICHbI «MEICHHBIC) H «GI:ICI‘IDHB)) AlCTUIATOPEI H30-
HHAa3zufa [2]. «MeanenHsIe» aneTRAATOPE ARIAIOTCA
TOMO3HTOTaMH TI0 «MEmJeHHOW» ammenn NAT2, a
«OHICTpBIE» MeTab0MH3aTOPEI ABIIAIOTCA TOMO3HIOTA-
MM HIH TFeTEPO3HIOTAMH 1O «OhICTpoOi» aLenu
NAT2 [4].

Onenensl MPHK, ypoBHH 3KCHIpeCcCHH NPOTEHEA H
crabruasHOCTL npoTenta [3]. He 6bu10 Halifiero pasimm-
upifi B 3Kcmpeccur Habmomaemuix NAT2*4 u
NAT2*5B. Onrako, NAT2 SBuNAT?2 5D, Ho He NAT2
6D u NAT2 14G sxcripeccHs npoTtenHa ObUM cymiec-
TBEHHO HMie, ueM NAT2 4. B nporuBononoxeocTs,
NAT2 6D 6summ nerue (3.4 pas) u NAT2 14G 6run
cymecTBeHHO (29 pa3) MeHee cTabmnen, 9em NAT2 4.
Ot pesynsTars npeanonaratot, uto 341T C (Ilel14
Thr) obmmii ana xmactepa NAT2*5 pocraroden nns
penyximH B 3kcTipeccuy npotenHa NAT2, ro, aTo Mexa-
HH3M A MEUIEHHOTO aneTIaTopa li]eHUl'H]Ia OTIH-
gaercs ma anneneir NAT2, xoTopeie He comepxar
341T C, oma conepxurcs B kracrepax NAT2*6 u
NAT2*¥14. Pasnuuus B MexaHW3Max i MEICHHOM
aneTwnny deHoTHNA Y IMofel CBA3aHEI ¢ MHOXKEC-
TBEHHO#H MeIICHHOH aneTnnsanuei pemorumos [3].

l'enervueckue Bapuam B NAT2 mokaskBaior
HPEAPacIONOKEHHOCT JIIOAEH K paKy, HHAYIIMPOBaH-
HOMY OKpykatomei cperodi. Oxono 50% Gombmra-
HCTBA HE-a3HATCKOTO HACENICHHS ARDTOTCA (eHOTH-
TIOM ¢ MeJIZIEHHOI aneTHIAIMeH, OHM Yallie HCTIBIThIBA-
10T BO3/IHCTBHE TOKCHIECKHX BEMISCTB H3 MHOTHX apo-
MaTHY9eCKHX aMHHOB U JICKapcTs. MeIeHHEIE aneTH-
JIATOPHI TAKKE TIOKA3BIBAIOT IPEIPACTIONIOKECHHOCTD K
paKy MOYEBOTO ITy3BIPA OT KAHIIEPOTEHOB ApOMaTHYEC-
Kux amuHoB. ITokazano, 9410 caMelif MeIJICHHRIH ane-
THISTOPHEI (JEHOTHN HMEET HAMBRICIIYIO 3a00MeRae-
MOCTB paKOM MO9€EBOI0 ITy3BIpA.

IlepBonavanbHBIE HCCTEAOBAHASA TOKA3aIH, UTO
HM3KHH ANeTHIATOPHBIH (EHOTHII COOTBETCTBOBAI
CHIDKEHHIO WM OTCYTCTBHIO N-auerwirpactepassl
megenn. Kombunanus nomumopdmama 341T C/481C
T u nomamopduama 590G A B komne NAT2 npHBOAAT K
YMEHBIICHHIQ JKCTIPECCHH PEKOMOMHAHTHOTO IPOTEH-
Ha NAT2 genoneka B wierkax COS-1. Bonee Toro,
MCCIENOBAHMA MOKA3ATH momumMopbuaM 590G A u
857G A B xomupoBke obnacta NAT2 O5uUTH CBA3AHEL C
yMeHBIIEHHEeM dKcnpeccrn mporenHa NAT2 B neuenu
9eJIOBEKA H CHIDKEHHIO IKCIIPECCHH PeKOMOHHAHTHOTO
nporerHa NAT2 B KieTKax SHYHHKOB Y KHTAHCKHX
XOMAKOB. HM3yueHna pexoMOHHAHTHON 3KCIPECCHH B
TMPOKAPUOTHYECKON CHCTEME, OAHAKO, HE ITOKa3aIH
cHHXEHHA B npoTerHe NAT2, CBA3aHHEIE C MEIUICHHEI-
MH aUETHISTOPHBIMEA ajienamu, Taxmm oOpasom,
MOJ]CKyJIﬂIpH]:Iﬁ MCXaHH3M OTK/IIHEA Ha MCITICHHEIC a11c-
TAIATOPHEIE (DEHOTHIIEI OCTAIOTCH HE TOJHOCTHIO
TIOHATHBIMH.

H3yuenne caasu renotunos NAT2 ¢ pakom BeiiB-
JIeHBI TPH HoBEIe annems NAT2. Hossle annems NAT2
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BMecTe ¢ Haubonee obmmmu 6nicTpaiMu (NAT2%4) 1
mepnenasivE (NAT2*5B) anerunstopamu annenci
NAT2 GrumM OXapakTepA30BaHE PeKOMOMHAHTHOM
akcrpeccHed B gaposokax (Schizosaccharomyces
pombe), a y 4esioBeKa OTHOCATCA K MEJUICHHOMY arie-
THISTOPHOMY (QEHOTHITY.

VIMeroTcs NaHHEKE 0 TOM, 9T0 (eHoTHII «OHCTPOo-
TO» ALlCTH/INPOBAHKA BCTPEIAETCH JAMIE Y CBETI0TIA-
3BIX M CBETIOBONOCKIX monei. EcTh Taioke nammsle o
CHHIKEHHM PACTPOCTPAHEHHOCTH «ME/JIEHHBIX) ale-
tanATopos ¢ Cerepa Ha IOr 1, 1T0 9acToTa paka Mode-
BOTO Iy36Ipa B 2-3 pa3za Gombme 9eM y «OBICTPEIX)
arerunaTopoB. Cpean «OBICTPHIX» aUETHIATOPOB B
1,8 pas gamie BeTpeyaeTCs KOJIOHOPEKTaIbHEI pak 1
3TO NIO-BUJIAMOMY MOXHO OOBACHHTS TEM, 9TO Y HHX
Gonee HETEHCHBHELA Nponece OHOAKTHBAIAY TIOTEH-
IHATBLHBIX KAHIIEPOTEHOB — APHIAMMHOB TIPH HX arle-
TamupoBanny. Cpean npeacTaBuTenci eBPONEOMI-
HOM pachl PaclpOCTPAHEHHOCTE (MEVICHHBIX) alle-
THISTOPOB COcTaBIseT okono 50%, a cpeH MOHTOIO-
H70B 10 15%. B HacTosmIee BpeMa HOeHTHGHUINPOBa-
HEI OKOJIO 15 MyTaHTHEIX amnenieli rena NAT2, mpuso-
JIATIHE K «MEUICHHOMY» ALIETHIIHPOBAHHEO.

Tvm aneTHTMpOBaHWS ONpENENIeTcA Kak (eHo-
THIMPOBAHHEM, TaK H reHoTANHpoBarneM NAT2, a B
Ka9eCTBE MaPKEPHBIX CYyGCTPATOB IMPOKO HCITONB3Y-
H0TCH JANcoH W cymbgamuMesuH. Ecnr oTHOmeHHe
KOHIIEHTpAIHA MOHOBLETHIAANCOEA K KOHI[EHTpa-
ITHH JAIICOHA B TUIa3Me 9Epe3 6 gacoe mocie BBCIOCHHA
menee 0,35 — 370 XapakTepHO A «KMEIEHHBIX) arje-
THJIATOPOB, a ecin Bonee 0,35 — mus «6urcTpoixy. [Ipu
HMCIIONE30BAHAH Cyns(afiMe3NHa, HAIHYME Ero
mMeHee 25% B m1a3Me gepe3 6 9acos IMocle BBEACHHH
w menee 70% B moue, cobpannoii uepes 5-6 gacos
TIOC/Ie BBE/IEHHA XAPAKTEPHO JUIA «MeJIEHHOTO) arie-
THIHPOBAHHA.

B Hay4som nerTpe OHOMETMIIMHCKAX TEXHOIO-
ruii Begercs pabora mo W3ydeHHIO mOMHMOpdH3Ma, B
ToM guche TeHOB NAT M CBA3H 3Toro nonuMopdnsma
¢ (yHxumell aneTHWINPOBAHMA Y MHMHHM-CBUHEH H
MEIITeH pa3snTMIHEX HHOpeaHsIX muHni. IIpH momo-
mH OpaiiMepoB, pacHO3HAIOMAX KOHCEPBATHBHEIC
ygacTkd B renax NAT, Hamu 6suma aMumdrMposa-
HEI, H BIOCJCACTBHH KJIOHHPOBAaHBI (pparMeHTsI
resomuoi JIHK menneii muunii DBA2 1 BALB/c u
MUHH-CBHHEH cBeTinoropckoii nomymsanum, CpasHe-
HHME HYKJICOTHAHBEIX TIOCHCOBATENBHOCTEH JTHX
(hparMeHTOB C Y& H3BECTHRIMH ITOCICIOBATEIBHOC-
My renoB NAT1 u NAT2 nokazano, 4ro noiydeH-
HEle (parMeHTEl TPHHAJIEKAT TeHAM CeMeicTBa
NAT y ncciejOBaHHEIX KHUBOTHEIX. [Tpu 3TOM, B CITy-
gae MHHH-CBHHEH MOMydeHHRIH TeH OKa3a/ics TeHOM
NAT1, a B ciygae meimeii reaom NAT2. I'omonorus
TeHa MHHH-CBHHEH ¢ TeHamu NAT1 y npyrux npen-
CTaBHTENeH KiIacca MICKONHTAIOIIHX COCTABHIIA
89%, npugem 87% juia xonrkH (Felis catus), 87% nns
kopoeel (Bos taurus), 86% mma mmmnasze (Pan
troglodytes), 86% mns maxakm (Macaca mulatta),
78% mia aenoseka (Homo sapiens) u 78% i MEITH
(Mus musculus) m xpwicer (Rattus norvegicus).
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Ammmdmpposars rel NAT2 y cBHHEA HaM [10Ka He
YAQIOCH.

Yto xacaerca reHoB NAT?2, momydeHHEIX HAMH Y
ZIByX WHOpegHBIX MHHWI 1aboparopHBIX MBIIIEH, TO
9TH JIBa KJIOHA OKa3aIMch abCOMOTHO HASHTHYHB] KaK
Mex Ty coboif, TaK H IO CPaBHEHHIO C CHKBEHCAMH 3T0-
TO TeHA Y APYTHX JIHHHAN MEIIeH, HalileHHLIME HAMH B
remeTudeckoM OaBke. DTH pe3yNbTaTel CBHOET-
€JIBCTBYIOT O BBRICOKOH TreHEeTHYESCKOH OJHOPOTHOCTH
MEIIIEH pa3IHIHBIX HHOpEAHBIX JTHHMHA o TeRy NAT2.
Tomonorns reaor NAT2 MBINIH H 9e0BEKA COCTABHIA
80%. M3BecTHH W MyTaHTHEIe alwieiu TeHa NAT2 y
YeNOBEKa, MPHBOAAIIME K ME/UICHHOMY alleTHIIMPOBa-
HMIO. 3TH aIUISIH CONEPXKAT CHEAYIONHE HYKISOTH]I-
HEIE 3aMeHB: 191G- A, 282C-T, 341T-C, 481C-T,

590G—+A, 803A—G u 857G~ A. B nonydeHHBIX HAMU
cukBeHcax reHoB NAT2 y MuIme B 9THX HONOKCHHAX
HAxXOAATCH clemywomue Hywieorunn:: 191G, 282T,
341T, 481T, 590G, n 803G, myxneornn 857 me Ovn
amvmaduiaposan. HeTpymHO 3aMeTHTB, 9TO Y MEIHE#
B YKA3aHHBIX [O3HIHAX HaXoAATCH MRG0 HYKIeOTH/IbI
COOTBETCTBYIONIHE KHOPMANEHOMY) AJUIEIIO YS/I0BEKa
(191, 341, 590), mu60o HyKIEOTHIEL, BaHATIOTHIHEIE 3aMe-
IMAKMHAM HYEICOTHIAM B MYTaHTHHIX 9CITOBCHCCKHX
ammensx (282, 481, 803). H3 storo MoxHO caenats
BBIBOJ 0 KOHCEPBATH3ME KaK «HOPMAJLHBIXY», TaK H
3aMeIaoNIuX HyKJIeOTH OB B 3THX no3unuax, OgHako
IIOKa HE HIBECTHO, ABIAKOTCAH JTH 3TH ITOJIOKCHHA B 3aMe-
HEI B HMX (QYHKIMOHANBHEIMM Y MEIIIH TAlKe Kak y
qesIOBEKa.

ANETHIAIMOHHBIH NOAUMOP(HU3M CBAZAH HE TONb-
KO € pasniYHBIMI ycmi'{mocmm K TOKCHYHOCTH
JIEKAPCTB, HO H PAKOBRIME 3a601eBAHMAMM, CBA3AHHEI-
MH C 8POMATHYCCKEMH M FeTEPONUKINIHBIME aMHHA-
Mu, N-aneTundiys SBISETCH KaTalu3oM JBYX LHTO-
3onea6EIX N-anetarrpaschepas (NAT 1 u NAT2), xoto-
prie 06e3BPeRHBAIOT MHOTHE KapIIHHOTCHHEIC 2POMa-
Tryeckue aMiHeL. NAT1 u NAT2 Takxke aKTHBHPYIOT
N-rugpoxcuimeTaboNHTsl apOMATHIECKUX M TeTepo-
IWKTHIHEX aMHHHBIX KADITHHOTCHOB OO0 COCTABILAIO-
mux, koTophie BumoT Ha JJHK 1 nHANMMPYIOT pak.
Knaccugecknit N-anermnanuoHHEDE nomuMopduzm
perynupyercs goxycom NAT2, xoropsiii cerperupyer
MHMBHAYYMOB B ORICTpHIE, CPEfHHE M MEJICHHEE
anerwnsTopHeie enorumsl. Hexotopsie smHaeMuono-
THYECKHE HCCIEOBAHMA Ha JIOANX CBA3AHEI ¢ MEUIEH-
HEIMH ¥ OBICTPEIMHE ALETHISTOPHEIME (HEHOTHIIAME C
NOBBIIEHHEM YyBCTBHTEILHOCTH B MOYEBOM ITy3IPE U
KOIOpPEKTANIBHBIM paKOM, COOTBETCTBECHHO.
AuerrnaunoHssii mommMopduam OsiT OXapakTepu3o-
BaH B TPEX THIIAX I'PHI3YHOB M Y MEHE-CBHHEH /15 Tpo-
BEPKH CBA3H MEX(TY aNeTIISTOpoM (peHoTHna NAT2 1
BOCIIDHHMYHBOCTEE) K paKaM, BBEI3BAHHBIM apOMATH-
YeCKHMH H NeTepONHKIHYHBIMH AMHHAMH B PaziIHd-
HBIX [EeBRIX OPraHax OmyXond, BRUIH KIOHHPOBAHK
¥ nocieposarensHO npencrasieHsl NAT1 u NAT2 u3
OBICTPEIX H METEHHEX ANETHIATODHEIX MEITIEH,
CHPHIACKOTO XOMSKA H KpBICEL. PexombuaanTsr NAT1 u
NAT2 5H3HMMOB PacKOAWPOBAHEI, KOABI JTHX TEHOB
XapaKTePH30BAIH MX KaTAIMTHIECKYHO aKTHBHOCTD TI0
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axTuBamy  (O-anerwismus) W AcakTuBanuu (N-
ALETHIALMA) APOMATHYSCKHX H I'E€TEPOLHKINYHAIX
aMPHHEIX KapOWHOTEHOB. ATETHIATODHBIH IIOMH-
MOpbHM3M Y MHHHM-CBHHEH, MEIIIEH, CHpHIiCKOTO
XOMAYKA ¥ KPBICHl MOXET OBITh OOMCaH Kak MOJIEIb
aNEeTHIAIMOHHOTO OIMMOP(H3Ma YE/IOBEKA.

Tem He MeHee HeOOXONMME! JOIOTHHTEILHEIS
HCCTIENOBAHMS MMONMMOp(H3IMA TEHOB CceMeifcTBa
NAT y nabopaTopHEIX KHBOTHHIX H IpOBEAEHHE
(eHOTHIIHpOBaHKMA Tex ocobel, y Koropex Oyayr
BEIABNICHEI PA3IMIHUS B HYKJICOTHIHEIX IIOCIE0Ba-
TEeIBHOCTAX reHoB NAT.
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Using conservative DNA segments we amplified and cloned the genomic DNA segments of mices (strains
DBA2 & BALB/c) and mini-pigs-(Y) (svetlogorskaya strain). By comparison to the known sequences of NAT1-
& NAT2- genes the analysed segments were identified as belonging to the NAT-genes group. The examined gene
was found to be specifically NAT1-genome for mini-pigs and NAT2-genome for mices.

The homology of mini-pigs” gene with NAT1-genes of other mammalians was up to: 89% for cat (Felis
catus); 87% for cow (Bos taurus) and chimpanzee (Pan troglodytes); 86% for macaque (Macaca mulatta) and
human (Homo sapiens); 78% for mouse (Mus musculus) and rat (Rattus norvegicus).



